Differential effect of spermine on nuclear and cytoplasmic transfer RNA methyl transferases from Xenopus laevis Oocytes.
X laevis ovarian tissue or isolated oocytes contain two major tRNA methyl transferase activities capable of methylating total E. coli tRNA using S-adenosyl methionine as a methyl donor. These enzymes can be resolved by chromatography on DEAE-cellulose or by gel filtration on Sephadex G-200 into fractions I and II. The tRNA methyl transferase I which is present mainly in the oocyte nuclei, has a molecular weight of 190,000 and an apparent Km for S-adenosyl methionine of 1.5 microM. The activity of peak II which exists predominantly in the oocyte cytoplasm, has a molecular weight of 125,000 and an apparent Km for S-adenosyl methionine of 17 microM. The most striking difference between these two enzymes, however, resides in their response to spermine or magnesium ions. The nuclear enzyme is activated more that 8 fold by spermine and 4 fold by Mg2+ while the cytoplsmic activity is slightly inhibited by the polyamine and unaffected by Mg2+. The effect of spermine on the nuclear tRNA methyl transferase is highly dependent on the salt concentration since the stimulatory effect of the polyamine decrease at KCI concentrations above 100 mM becoming inhibitory above 200 mM. Spermine increases 4 fold the Vmax of the reaction catalyzed by the nuclear enzyme but does not affect its apparent Km for tRNA which is approximately 2.9 microM. The apparent Km for tRNA of the cytoplasmic enzyme is 3.3 microM.